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IBALIID PARASITOIDS OF SIRICID WOODWASPSIN NORTHAMERICA:
TWONEWIBALIA SPECIES ANDA KEYTO SPECIES

(HYMENOPTERA:CYNIPOIDEA)

Zhiwei Liu' and Goran Nordlander
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7044, S-750 07 Uppsala, Sweden.

Abstract. —Twonew parasitic wasp species, Ibalia kirki and Ibalia arizonica (Ibaliidae),

are described from the northern Arizona-New Mexico region. Both species were found

among preserved specimens reared from woodwasp-infested coniferous trees in 1971-72

during a search for natural enemies of Siricidae for introduction to Australia. The two

new species belong to a monophyletic group of four species within Ibalia {Ibalia). Three

of these species are known only from southwestern North America, whereas the fourth,

/. leucospoides (Hochenwarth), is widely distributed throughout the Holarctic region. The

phylogeny and the historical biogeography of this group of species is discussed briefly.

North American distribution records of all six /. {Ibalia) species known from the region

are mapped. A key to the North American Ibalia species is presented, including a rep-

resentative of the subgenus Tremibalia.

Key Words: Hymenoptera, Cynipoidea, Ibaliidae, Ibalia, key, new species, Arizona,

distribution N. America, Siricinae hosts

To control the accidentally introduced

woodwasp Sir ex noctilio F. on Pinus radiata

D. Don in Australia, CSIRO made a world-

wide search for natural enemies during

1962-1973 (Spradbery 1970, Kirk 1974,

1975, Taylor 1976, 1978, 1980, Spradbery

and Kirk 1978, Madden 1988). Among the

preserved woodwasp parasitoids collected

by A. A. Kirk in northern Arizona-New

Mexico (see Kirk 1975) we found two pre-

viously undescribed Ibalia species closely

related to Ibalia leucospoides (Hochen-

warth). Because these three species are sim-

ilar in appearance, specimens of the two new
species were previously assigned to belong

to /. leucospoides by Kerrich (1973).

' Present address: Division of Entomology, Central

South Forestry College, Zhuzhou, Hunan, 4 1 2006 Chi-

na (P.R.C.).

Ibalia leucospoides is widely distributed

throughout Eurasia, northern Africa and

North America (Kerrich 1973, Spradbery

and Kirk 1978), whereas the two new spe-

cies are known only from material labelled

Arizona or Arizona-New Mexico. A fourth

close relative, /. ruficollis, appears to be re-

stricted to Arizona, NewMexico and north-

em Mexico. In total, we examined about

400 specimens of these four species. The

specimens of /. leucospoides came from

throughout the Holarctic region, including

the southwestern United States. A number
of morphometric measurements were col-

lected, some of which were found useful in

separating the species (Figs. 1-3). Surface

sculpture and color also provided a number

of distinguishing characters.

The family Ibaliidae includes the East

Asian genus Heteribalia Sakagami and the



VOLUME94, NUMBER4 501

1.6-]

1.5-

1.4-

E 1.3-
E
^ 1.2i

C7>

^ .9

.6

.2

Fig. 1

and the

o

o

••^

«o .^ V
o o

o J>g o

• anzonica

kirki

o leucospoides

o ruficollis

.3 .4 .5 .6 .7 .8 .9 1

Malar space (mm)

. Correlation between the length of the eye

malar space in specimens of both sexes.

E
E

E
o

en

c=

OJ
<^
o

x:
-t-t

CD

1
.>5'



502 PROCEEDINGSOFTHE ENTOMOLOGICALSOCIETY OFWASHINGTON

tenor lateral crest of metacoxa triangular. Par-

asitoids of Siricinae in coniferous trees 2

2. Vertex, lower part of antennal scrobes, and sides

of pronotum almost smooth 3

- Vertical and antennal scrobes costate. Sides of

pronotum costate, with or without a smooth

area in the center 4

3. Head yellow to brown. Male antenna with 12

flagellomeres. Scutellum scabrous, without dis-

tinct transverse costae. Metasoma of female

about twice as long as head and mesosoma
combined, extending much beyond apex of fore

wing /. montana Cresson

- Head black. Male antenna with 13 flagello-

meres. Scutellum dorsally with distinct trans-

verse costae, at least on anterior half Female

metasoma less than 1 .4 times combined length

of head and mesosoma, not extending beyond

apex of fore wing /. rufipes Cresson

(In North America: subspecies /. r. rufipes

(Cresson*)

4. Antennal scrobes with sparse oblique costae;

carinae laterally delimiting antennal scrobes al-

most parallel. Width of head about 2.5 times

length of 1st flagellomere in female (Fig. 2).

Scutellum laterally without a distinct, smooth-

ly curved marginal ridge. Posterior scutellar

processes not distinctly depressed anterodor-

sally. Metasoma elongate (Fig. 4), its length in

female more than 2.8 times its height and about

1.5 times combined length of head and me-

sosoma I. kirki, new species

- Antennal scrobes with many transverse or ir-

regular costae; lateral carinae at least slightly

curved. Width of head at least 2.7 times the

length of 1st flagellomere in female (Fig. 2).

Scutellum laterally with a complete, smoothly

curved ridge. Posterior scutellar processes dis-

tinctly depressed anterodorsally. Length of fe-

male metasoma less than 2.5 times its height

and less than 1.4 times combined length of

head and mesosoma (Fig. 5) 5

5. Pronotum largely reddish yellow (in extremely

small specimens sometimes black with only a

dark brown dot laterally). Fore wing smoky
without contrasting clear areas (Fig. 6). Hind

wing smoky except at base . . . /. ruficollis Cameron
- Pronotum entirely black. Fore wing partly tint-

ed, with costal, basal and subbasal cells clear

and contrasting (Figs. 7, 8). Hind wing largely

clear, tinted only along margin 6

* The Nearctic and Palearctic subspecies of both /.

rufipes and /. leucospoides were recognized by Kerrich

(1973) on the basis of differences in the coloration of

the metasoma.

6. Eye length at least 1.7 (in average 2.1) times

length of malar space (Fig. 1 ). Antennal scrobes

with many transverse costae. 2nd flagellomere

generally distinctly longer than 1st in female

(Fig. 3). Pronotum laterally with a large smooth

area /. leucospoides (Hochenwarth)

(In North America: subspecies /. leucospoides

ensiger Norton*)

- Eye length about 1.3-1.5 times length of malar

space (Fig. 1). Antennal scrobes costate-rugose.

2nd flagellomere only slightly longer than 1st

in female (Fig. 3). Pronotum laterally almost

entirely costate /. arizonica, new species

Ibalia kirki Liu and Nordlander,

New Species

Figs. 1^, 9

Head, antennae, mesosoma and legs black;

metasoma reddish brown, without light

patches.

Head: Vertex with many distinct costae,

which diverge posteriorly. Antennal scrobes

with sparse oblique costae; lateral carinae

parallel. Genae strongly costate. Ratio of

eye length to length of malar space about

1.5-1.8 (Fig. 1).

Antennae: Female antenna slender; width

of head about 2.5 times the length of 1st

flagellomere (Fig. 2). 2nd flagellomere in fe-

male only slightly longer than 1st flagello-

mere (Fig. 3). Male antenna with 1 3 flagel-

lomeres; 1st flagellomere with a sinuate

excavation along its entire length.

Mesosoma: Pronotal crest abruptly raised

and incised medially. Pronotum laterally al-

most entirely costate. Propleuron not

strongly protruding downwards. Scutellar

foveae smooth. Scutellum scabrous; with-

out well-defined lateral margin. Posterior

scutellar processes not distinctly depressed

in front of the raised foliaceous process be-

hind. Femoral groove longitudinally stri-

gate; speculum smooth. Metepistemum ru-

gose. Posterolateral propodeal process high.

Wings: Fore wing partly tinted, with cos-

tal, basal and subbasal cells clear and con-

trasting. Areolet present. Hind wing largely

tinted, clear at base. Three hamuli.
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Legs: Anterior lateral crest of metacoxa

triangular. Anterior apical process of 2nd

metalarsomere reaching almost to the mid-

dle of 4th tarsomere. Anterior mesotibial

spur absent.

Metasoma: Female metasoma elongate,

reaching distinctly beyond apex of fore wing;

its length about 3. 1 limes its width and about

1.5 times the length of head and mesosoma
combined (Fig. 4).

Material examined. —Holotype 9: Arizo-

na-New Mexico (no further data), emerged

1971, A. A. Kirk, in National Museum of

Natural History, Washington, D.C. Para-

types 2 2 1 (5: same data as holotype.

All specimens reared from siricid-infest-

ed coniferous material (Kirk 1975). (This

may have been wood from dead, mature

trees ofPicea engelmannii Parry felled at an

altitude above 2500 m on Mount Hum-
phreys, Arizona, and containing Sirex cy-

aneus F. and Xeris spectrum L. [A. A. Kirk

in litt.]).

Ibalia arizonica Liu and Nordlander,

New Species

Figs. 1-3, 5, 7, 9

Head, antennae, mesosoma and legs black;

metasoma reddish brown, without light

patches.

Head: Vertex with many distinct costae,

which diverge posteriorly. Antennal scrobes

transversely costate-rugose; lateral carinae

curved. Genae strongly costate. Eyes short;

ratio of eye length to length of malar space

about 1.3-1.5 (Fig. 1).

Antennae: Female antenna not particu-

larly slender; width of head about 3 times

the length of 1st flagellomere (Fig. 2). 2nd
flagellomere in female only slightly longer

than 1st flagellomere (Fig. 3). Male antenna

with 13 flagellomeres; 1st flagellomere with

a sinuate excavation along its entire length.

Mesosoma: Pronotal crest abruptly raised

and incised medially. Pronotum laterally al-

most entirely costate. Propleuron not

strongly protruding downwards. Scutellar

I

1 mm
I

Figs. 4-5. Posterior part of the female metasoma

in lateral view. 4, /. ktrki. 5. /. arizonica.

foveae smooth. Scutellum scabrous; lateral

margin distinct and smoothly curved. Pos-

terior scutellar processes distinctly de-

pressed in front of the raised foliaceous pro-

cess behind. Femoral groove longitudinally

strigate; speculum smooth. Metepistemum
rugose. Posterolateral propodeal process

high.

Wings: Fore wing partly tinted, with cos-

tal, basal and subbasal cells clear and con-

trasting (Fig. 7). Areolet present. Hind wing

largely clear, tinted along margin. Three

hamuli.

Legs: Anterior lateral crest of metacoxa

triangular. Anterior apical process of 2nd
metatarsomere reaching almost to the mid-

dle of 4th tarsomere. Anterior mesotibial

spur absent.

Metasoma: Female metasoma not elon-

gated; its length about 2.3 times its width

and about 1.2 times the length of head and
mesosoma combined (Fig. 5).

Material examined. —Holotype 9: USA,
Arizona-New Mexico (no further data),

emerged 1972, A. A. Kirk, in National Mu-
seum of Natural History, Washington, D.C.
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Figs. 6-8. Fore wing. 6, /. ruficoUis. 7, /. arizonica. 8, /. leucospoides ensiger.

Paratypes 4 2 3 5: 1 2 3 5, same data as

holotype; 2 9, Arizona, 1972, A. A. Kirk,

in Natural History Museum, London; 1 2,

Arizona, 1972, A. A. Kirk, in Australian

National Insect Collection, Canberra.

All specimens reared from siricid-infest-

ed coniferous material (Kirk 1 975); tree spe-

cies and exact localities unknown.

BlOGEOGRAPHYANDPhYLOGENETIC

Relationships

Including the two species described here,

the genus Ibalia comprises 1 2 species in the

world, seven of which belong in the sub-

genus Ibalia (Ronquist and Nordlander

1989). Only one of the /. {Ibalia) species
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I. kirki

arizonica

I. ruficollis

leucospoides

I. rufipes
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Fig. 9. Distributions of Ibalia (Ihalia) species in North America. The various types of hatching and the

symbols indicate at least one record from a state or province. The map is based on examined material in the

Australian National Collection, Canberra, the California Academy of Sciences, San Francisco, the Canadian

National Collection, Ottawa, the Natural History Museum, London, and the U.S. National Museum, Washington,

D.C. In addition, the following records from the literature are included: /. leucospoides from Alabama and South

Carolina (Kirk 1974), /. montana from New Mexico (Kirk 1975), Montana and Oregon (Weld 1952) (Weld's

record from Labrador needs confirmation and is therefore omitted), and /. rufipes from Colorado (Kirk 1975).

Krombcin et al. (1979) reported /. rufipes from Alberta, Manitoba, and Ontario, but these records probably

refer to /. gigantea Yoshimoto, which they erroneously listed as a synonym of/, rufipes (Kerrich [1973] dem-
onstrated that /. gigantea is a synonym of /. leucospoides ensiger). In addition to the records indicated on the

map, one specimen of /. leucospoides was recorded from Northwestern Territories, Canada.

does not occur in North America; /. aprilina

Kerrich from Japan. Figure 9 shows the

known distributions of/. {Ibalia) species in

North America. Ibalia leucospoides and /.

rufipes are widely distributed throughout the

Holarctic region. Ibalia montana occurs in

mountainous areas in western North Amer-
ica, including the Rocky Mountains, Pacific

Mountain System and Colorado Plateau,

ranging from Arizona in the south to British

Columbia in the north. The two new species

/. arizonica and /. kirki are both known only

from Arizona-New Mexico and the closely

related /. ruficollis only from that area and

the adjacent Chihuahua province in Mexi-

co. Ibalia leucospoides appears to be infre-

quent in Arizona-New Mexico; only one
male, from Happy Jack, Arizona, was found

in the material we studied.

The quite restricted distributions of/, ar-

izonica, I. kirki and /. ruficollis in south-

western North America suggest that they

have speciated in this region. According to

a forthcoming cladistic study of the family

Ibaliidae (Nordlander, Liu, and Ronquist,

manuscript), these species form together

with /. leucospoides a monophyletic group

within the subgenus Ibalia. In the single
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shortest cladogram, which includes all

known ibaliid species, these four species are

nested: {kirki (arizonica (mficollis, leucos-

poides))). However, several alternative

branching sequences for these very similar

species are just one step shorter, and none

of the putative synapomorphies appear to

be particularly reliable. It is thus possible

that /. leucospoides differs from the other

species only in that it possesses a number
of plesiomorphic character states. This last

pattern would be expected if/, arizonica, I.

kirki, and /. ruficollis have split off through

peripheral isolation from an already widely

distributed /. leucospoides, in which none

of the studied characters transformed be-

tween the speciation events (cf Wiley 1981:

48-51; Brooks and McLennan 1991: 94-

98). Weconsider such a scenario plausible

with regard to the present distributions of

these species, although supporting evidence

from the cladistic study is lacking. If, in fact,

/. leucospoides shares some true synapo-

morphies with only one or two of the other

species, as implied in the shortest clado-

gram, character transformations must have

occurred in their stem species. In that case

/. leucospoides should either have spread

over the world from southwestern North

America after these speciation events, or the

new character states must have had time

between speciations to become established

in the populations throughout the range of

a widely distributed ancestor.
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